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NITED STATES PATENT AND TRADEMARK OFFICE 



In re patent application of: 
Most, et al 



Appl.No.: 10/572,416 

(National Stage of PCT/EP2004/009621) 
Filed: March 16, 2006 

For: Process for the Production of Alpha-Alkoxy/ 
Hydroxy-Beta-(P-Hydroxyphenyl) Propionic 
Acid Derivatives 



Confirmation No.: none 
Art Unit: to be assigned 
Examiner: to be assigned 
AttyCDkt: 7601/88086 



Petition under 37 C.RR> S 1,181 to Accord Filing dI^c (Original 
Application Papers Lost bv U,S,P,T,0;^ 

MAIL STOP Petitions 
Commissioner for Patents 
P.O.Box 1450 
Alexandria, VA 223 13-1450 

Sir: 

Pursuant to 37 C.F.R. § 1.181, Applicants hereby petition for the enclosed papers to 
be accepted as the National Stage of PCT/EP2004/009621 and accorded a filing date of 
March 16, 2006. The enclosed papers, which comprise a complete copy of the undersigned's 
file, were originally filed on that date, but no filing receipt has been received and, after 
conversations with U.S.P.T.O. officials, it appears likely that the application papers have 
been misplaced or lost by the U.S.P.T.O. 



I. Background and Proof of Filing 

The enclosed papers were timely filed on March 16, 2006. The filing itself included a 
nine-page specification, two pages of claims, a one-page abstract, signed declarations from 
the inventors (executed at the time of filing the PCT Request in the International Phase), 
copies of papers concerning the PCT application, and other transmittal papers. At the time 
the papers were filed, standard procedure at the Fitch, Even, Tabin & Flannery law firm, 
which handled the filing, was to transmit the papers to the U.S.P.T.O. by messenger with two 
postcards: the first postcard would be stamped by the Office of Initial Patent Examination at 
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the customer service window and returned to the firm by the messenger, and the second 
postcard would be returned by mail by the U.S.P.T.O. once an application number was 
assigned. To the best of the undersigned's knowledge, that procedure was followed in this 
case. 

Enclosed with this petition are copies of both postcards. The first postcard clearly 
bears an OIPE stamp from March 16, 2006; the second postcard is stamped by the PCT 
branch with the date of March 16, 2006 and the application number 10/572,416. The 
undersigned notes that the contents of the filing were clearly enumerated on both postcards, 
and that neither postcard contains any annotation indicating that the described contents were 
not received. Therefore, pursuant to the guidelines in MPEP § 503, the postcard receipts are 
prima facie evidence that the application was filed. The undersigned also notes that the filing 
fees were authorized to be charged to Deposit Account No. 06-1 135; however, to the best of 
the imdersigned's knowledge, that Deposit Accoxmt was never charged for the filing fees. 

II. Present Status of the Application 

On January 12, 2007, afl:er being unable to find any record of the application in the 
Private PAIR system, the undersigned contacted the U.S.P.T.O. 's Electronic Business Center, 
followed by calls to the Office of Initial Patent Examination and the PCT Branch (via the 
PCT Helpdesk). After discussions with officials from all three entities, it became clear that 
the U.S.P.T.O. had no record of this application having been filed. 

III. This Petition 

The enclosed papers represent a complete copy of all correspondence with the 
U.S.P.T.O. relating to this patent application. The undersigned is not aware of any 
correspondence that is not enclosed with this petition. Given the nature of this petition, no 
fee is believed to be due; however, if that is incorrect and a fee is due, the fee may be charged 
to Deposit Account No. 06-1 135, under our order no. 7601/88086. 

Applicants hereby ratify any statements or authorizations that were made in the 
enclosed papers, to the extent that ratification might be necessary. In particular, the filing 
fees may be charged to Deposit Account No. 06-1135, as was originally authorized. 
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However, the correspondence address for this application has changed; therefore, 
please see the attached change of correspondence address. 

In view of the foregoing. Applicants respectfully request that this petition be treated 
quickly and favorably. If any questions arise, or any elements necessary to decide the 
petition are missing, the undersigned would appreciate a telephone call so that those issues 
can be addressed with alacrity. 

Respectfully submitted, 

Law Office of Michael A. Sanzo, LLC 



By 




Andrew McAleavey 
Reg. No. 50,535 



Date \(\mJ^UW)l 17 

CustonyerNo. 66^91 

15400 Calhoun Drive, Suite 125 

Rockville, Md. 20855 

Phone: (240)864-0915 

Fax:(240)597-1153 

E-mail: mike@msanzolaw.com 
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Michael A. Sanzo 
Reg. No. 36,912 
Attomey for Applicants 



Enclosures: 

National Stage of PCT/EP2004/00962 1 , as filed on March 16, 2006 with 2 

proof of filing postcards. 

Change of correspondence address 



Certificate of Mailing by Express Mail 

The undersigned hereby certifies that this document and its described enclosures were mailed 

on ViifUitfil/ llj, afl07 by Express Mail Post Office to Addressee label no. 

£ft'feaanjlS6[^ addressed to Commissioner for Patents, P.O. Box 1450, 

Alexandria, VA 22313-1450 with sufficient postage. 




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re patent application of: 
Most, et al 



Appl.No.: 10/572,416 

(National Stage of PCT/EP2004/009621) 
Filed: March 16, 2006 

For: Process for the Production of Alpha- Alkoxy/ 
Hydroxy-Beta-(P-Hydroxyphenyl) Propionic 
Acid Derivatives 



Confirmation No.: none 
Art Unit: to be assigned 
Examiner: to be assigned 
Atty. Dkt: 7601/88086 



Change of Correspondence Address 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Sir: 

Please associate the above-identified patent application with customer number 
66991 and direct all future correspondence in this application to the address associated with 
customer number 66991. 

Respectfully submitted. 

Law Office of Michael A. Sanzo, LLC 



Andrew McAleavey 
Reg. No. 50,535 

Michael A. Sanzo 
Reg. No. 36,912 

J Attorney for Applicants 
Ml/mj 17 ,2007 
r No. 669^1 
15400 Calhoun Drive, Suite 125 
Rockville, Md. 20855 
Phone: (240)864-0915 
Fax: (240)597-1153 
E-mail: mike@msanzolaw.com 
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Filed: HEREWITH 
InventoTta): MOSJ.etal. 

Title: PROCESS FOR THE PRODUCTION OF B-ALKOXY/HYDROXY-B-(p. 

HYDROXYPHENYL) PROPIONIC ACID DERIVATIVES 
WHEN RECEIPT STAMP IS PLACED HEREON. THE USPTO ACKNOWXEDGES RECEIPT OF THE FOLLOWING 
DOCUMENTSi OUR COVER LETTER ENCLOSING: 

1 . Appticaiion Data Sheet; 

2. A copy of PCT/EP20O4/OO9621 as filed on August 26, 2004, and naming as inveRi07(3>: Dic»r Most, pav-ol Jakubec and 

Kai Rossen 

the application coinpiisinK: 9 pages of Speciftcanon (nunibered as pages i >9}. 

2 pages of Claims (numbered as pajes I9-n ). and a one-psge Abstract (iiuiaber«<i zsjp^^ 

3. ftelinDnaiy AmendnKDt; ' 
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5. A copy of the PCT application, as published; f 

6. A copy of (he Iniemational Search Repon: f 

7. A copy of the Written Opinion oflhelntemau'onal Searching Authority: ( MAR 

8. General Authotization for Petition for Extension of Time Under 37 C.F.R. $ M 3qL^3): 

9. General Authorization to Charge Deposit Account; 
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OfTices; 

12. A copy of PCT/IB/37I . Notification Relating to Declaration made under PCT Rule 4.17, connrming the receipt of the Declaration 
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Re: Entry into National Stage for: 

Intl. AppL No. : PCT/EP2004/009621 
Intl. Filing Date: August 28, 2004 

For: Process for the Production of a-alkoxy/ 

hydroxy-P-{p-hydroxyphenyl) Propionic 
Acid Derivatives 

Inventor(s): Most, et al. 

Atty. Dkt: 7601/88086 



The following documents are being forwarded herewith for appropriate action by the U.S 
Patent and Trademark Office: 



1 . Application Data Sheet; 



2. A copy of PCT/EP2 004/009621 as filed on August 28, 2004, and 
naming as inventor(s): 
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Dieter Most 
Pavol Jakubec 
Kai Rossen 

the application comprising: 

9 pages of Specification (numbered as pages 1-9), 
2 pages of Claims (numbered as pages 19-11), and 
a one-page Abstract (numbered as page 12); 

3 . Preliminary Amendment; 

4. A copy of the PCT Request with a copy of Declarations executed by 
the inventors attached; 

5. A copy of the PCT application, as pubhshed; 

6. A copy of the International Search Report; 

7. A copy of the Written Opinion of the hitemational Searching 
Authority; 

8. General Authorization for Petition for Extension of Time Under 37 
C.F.R, § 1.136(a)(3); 

9. General Authorization to Charge Deposit Account; 

10. A copy of PCT/IB/304, Notification Concerning Submission or 
Transmittal of the Priority Document; 

11. A copy of PCT/IB/308 Notice Informing the Applicant of the 
Communication of the International Application to the Designated 
Offices; 

12. A copy of PCT/TB/371, Notification Relating to Declaration made 
under PCT Rule 4.17, confirming the receipt of the Declaration of 
Inventorship within the time limit under PCT rule 26ter; and 



13. 



Two (2) return postcards. 
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This application represents U.S. national stage of international application 
PCT/EP2004/009621, which had an international filing date of August 28, 2004. The international 
application claims priority to German ^plication 103 43 097.0. filed on September 18, 2003. The 
present application claims priority to these previously filed counterparts and incorporates them by 
reference. 

The Director is hereby authorized to charge the fees listed below to our Deposit Account 
No. 06-1135 under Order No. 7601/88086. The Director is also authorized to charge any fee 
deflciency with respect to this filing and any other fee required in connection with the present 
case, or credit any overpayment, to our Deposit Account No. 06-1135 under Order 
No. 7601/88086. 

Fee Calculation 



Applicant(s) calculate the filing fee as follows: 





Total 




No. 
Extra 


Rate 


Fee 


Basic National Stage Filing Fee 










$ 300.00 


National Stage Search Fee 
(Search Report prepared and 
provided to USFTO) 










400.00 


National Stage Examination Fee 










200.00 


Natl. Staee Application Size Fee 








$ 250.00 




Claims in Excess of 20 


7 


20- 


0 


S 50.00 


0.00 


Independent Claims in Excess of 3 


1 


3 = 


0 


$ 200.00 


0.00 


MultiDle Dependent Claims Fee 








S 360.00 


360.00 


TOTAL FEES DUE 










$ 1»260.00 



Correspondence in this case should be directed to Michael A. Sanzo at the address 
associated with Customer No.: 



42798. 
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It is respectfully requested that the enclosed postpaid postcards be stamped with the serial 
number and the date the enclosed documents are received by the PTO and that they be returned as 
soon as possible. 



Respectfully requested, 



FITCH. EVEN. TABIN & FLANNERY 




Michael A. Sanzo 
Attorney for Applicants 
Registration No. 36,912 
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Process for the Production of a-alkoxy/hydroxy-p- (p- 
hydroxypheny 1 ) Propionic Acid Derivatives 

The present invention is directed at a process for the 
production of a-alkoxy/hydroxy-p- (p-hydroxyphenyl) 
5 propionic acid derivatives. In particular the invention 
concerns the production of compounds having the general 
formula (I) 




10 Compounds having formula (I), in particular where X = H, 
are important intermediates for the production of 
biologically active compounds. For example, so-called 
peroxisome prolif erator-ac tivating receptor agonists 
(ragaglitazar ) have a corresponding partial structure (J. 

15 Med. Chem. 2003, 46, 1306-17; Organic Process Research & 
Development 2003, 7, 82-88). 

A number of syntheses have become knovm for the production 
of the compounds under consideration. For example, 
WO0140159 suggests inter alia a multistage synthesis route 

20 in which the corresponding condensation product is 

generated from the corresponding methoxybenzaldehyde and 
ethoxyacetic acid ester under basic conditions and the 
product thus obtained is eliminated to the conjugated 
system. Hydrogenation is followed by conversion to the 

25 corresponding acid, a classic resolution of racemates, 
elimination of the methyl protective group and finally 
another esterif ication . The total yield appears to be 
modest . 

S. Ebdrup et al . propose a Wi ttig-Horner strategy starting 



2 



from 4- (benzyloxy)benzaldehyde and ethyl-2- 
(diethylphosphinyl) -2--ethoxyacetate . 

In all cases production of the racemic compound requires a 
complex synthesis with many stages and expensive reagents 
5 before resolution into the enantiomers. As the costs and 
the environmental loading due to the resolution of the 
racemates, which occurs late on in the synthesis, require 
production of at least twice the amount of racemate, a 
simple and environmentally friendly synthesis of the 
10 compounds having formula (I) is important. 

The object of the present invention was therefore to 
provide another production method for the compounds having 
the general formula (I) . The method should be able to be 
used on an industrial scale very successfully from an 
15 economic and ecological perspective, i.e. it should be 
robust, start from as favourable starting materials as 
possible and involve few stages. 

This and other objects not mentioned in any more detail but 
obviously arising from the prior art are achieved by a 
20 process with the features of the present claim 1. Preferred 
embodiments of the process according to the invention are 
described in the subordinate claims depending on claim 1 . 
In a process for the production of compounds having the 



general formula (I) 



25 



OH 




(I) 



wherein 



X = H or a group having an electron-attracting effect, 

or are mutually independently H, (Ci-Ce) alkyl, (Ca-Cs) 
30 cycloalkyl, (Ci-Cs) alkyl (C3-Ce) cycloalkyl, (Ca-Cs) 



3 



cycloalkyl ( (Ci-Ce) alkyl)i.3, (Cz-Cg) alkenyl, (Ca-Cs) 
alkynyl, (Cg-Cis) aryl , (C7"Ci9) aralkyl radical, (Ce-Cis) 
aryl { (Ci-Cs) alkyDi.j, 

the stated object is achieved quite surprisingly, but no 
5 less successfully for that and especially advantageously 
according to the invention, by reacting compounds having 
the general formula (II) 




10 wherein 

Y represents a nucleofugal leaving group, 

with compounds having the general formula (III) 

,/0-< (III) 

COOR2 

15 wherein 

Rl, R2 and X can assume the meaning stated above, 
under basic conditions. 

Under the cited reaction conditions, compounds having 
formula (II) react so well with the nucleophile obtainable 

20 from (III) that the desired intermediates, such as e.g. a- 
alkoxy-p- (p-hydroxyphenyl) propionic acid can be obtained 
in up to a 90% yield. It is likely that the yield could be 
increased still further by additional process optimisation. 
According to the invention this process is started from 

25 compounds that are available commercially. 

For access to compounds having formula (III) by synthesis, 
reference is made to the following literature: Monatshefte 
Chemie 1965, 1677-1689; J. Chem. Soc . , Perkin Trans. 1: 
Org. Bioorg. Chem. 1976, 23, 2483-4; Synthesis 1975, 4, 
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269-70; J. Chem. Soc , . 1933, 1628; Chem, Ber . 1991, 8, 
1853-1863; JACS 1988, 110, 209-213. 

In selecting groups X and Y, the person skilled in the art 
has a free choice in principle, provided that they are 
5 compatible with the reaction. Hydrogen and electron- 
attracting groups are suitable for X. The introduction of 
electron-attracting groups further increases the acidity of 
(III), which makes it possible to use milder bases. As 
groups X the person skilled in the art can preferably 

10 choose examples that afterwards allow a hydrogen radical to 
be introduced at the a-carbon atom as easily as possible. 
This can be done by a substitution or reduction reaction or 
elegantly also by a decarboxylation and/or decarbonylation 
reaction. In the latter context the use of corresponding 

15 1, 3-dicarboxyl or 1 , 3-dicarbonyl derivatives is 
particularly worthy of mention. It is therefore 
particularly preferred if X is a radical selected from the 
group containing CCI3, CN, COORi, CORi, COCOORi . 
The radical Y is a nucleofugal leaving group. This type of 

20 radical is familiar to the person skilled in the art 

(Organikum, VEB Deutscher Verlag, 1986, 16^^ edition p. 
170 ff ) . Mechanistic analyses suggest that the reaction 
proceeds via p-cjuinone methide. It is of course also 
conceivable, however, that the reaction proceeds in the 

25 manner of SNi via substitution of the benzyl cation or in 
the manner of SN2 via a direct substitution of the leaving 
group Y. The mechanistic course of the reaction will be 
governed by the leaving group Y and the reaction conditions 
used. The use of radicals Y selected from the group 

30 containing OH, CI, Br, OTs, OAc, OCOCF3 , OMs is 
conceivable. 

With regard to the radicals and R^ the person skilled in 
the art does not need to observe any restrictive boundary 
conditions. As stated, they should be inert in respect of 
35 the reaction and be as inexpensive as possible. In this 

context H or (Ci-Cs) alkyl are therefore preferred for both 
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radicals. Emphasis should be given to the use of the methyl 
or ethyl radical for and/or R^. 

The person skilled in the art also has a free choice of the 
solvent to be used. It should be as inexpensive as 
5 possible, again be inert under the reaction conditions and 
furthermore should allow the reaction to proceed in the 
best possible way. Organic solvents having a aprotic 
dipolar character are preferred, such as e.g. NMP, DMPU, 
DMF, DMSO, sulfolane. However, (Ci-Cs) alkyl alcohols can 
10 also be used for the reaction, such as e.g. tert . -amyl 

alcohol, ethanol, propanol, tert . -butanol , isopropanol, n- 
or sec-butanol. The use of polar aprotic solvents such as 
THF, MTBE, DME or CH3CN or any mixtures of the cited 
solvents also seems conceivable. 

15 The use of the base is governed by the nature of the 

deprotonating substrate (III) to be used. For example, for 
compounds (III) where X = H stronger bases such as LDA, 
NaH, KH, LiHMDS, KHMDS or NaHMDS must be used. As the 
electron-attracting effect of the radical X increases, the 

20 strength of the base to be used can be reduced more and 

more, so that (Ci^Ce) alkyl alkoxides (preferably dissolved 
or suspended in (Ci-Cs) alkyl alcohols) such as NaOMe, 
NaOEt, KOtBu etc., or stronger N bases such as EtgN, DBU, 
DBN, TMG, pentamethyl guanidine, diisopropyl ethylamine, 

25 phosphazenes (R. Schwesinger , H.Schlemper, Angew. Chem. 99 , 
1212 (1987); R. Schwesinger, Nachr . Chem. Tech. Lab. 38, 
1214 (1990); H.Schlemper, University of Freiburg 
dissertation, 1990; R . Schwesinger , Chimia 39, 269 (1985); 
T.Pietzonka, D.Seebach, Chem. Ber. 124, 1837 (1990); H.- 

30 J.Gais, J.Vollhardt, .Kruger, Angew. Chem, 100 , 1108 (1988); 
M.Fletschinger, B.Zipperer, H.Fritz, H.Prinzbach, 
Tetrahedron Lett. 28, 2517 (1987)) can be used for more CH- 
acid compounds (III) . 

The reaction is preferably performed by introducing the 
35 base into the respective solvent and adding the 

compound (III) . The substrate (II) is then added to the 
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mixture and reacted at temperatures of -BO^C to 120^C, 
preferably -20^0 to 100^0, most particularly preferably 
-20OC to SO^C. The chosen sequence of addition can also be 
the other way round, however. The product is isolated by a 
5 method known to the person skilled in the art, e.g. after 
separating the salts by evaporating the filtrate in vacuo 
(-> ester) or after saponification, acidification 
preferably by crystallisation of the corresponding acid. 

Further processing can then take place by methods familiar 
10 to the person skilled in the art (see p. 1, line 13) . 

Methyl, ethyl, n-propyl, isopropyl, n-butyl , isobutyl, 
sec-butyl, tert. -butyl, pentyl, hexyl , heptyl or octyl 
together with all bonding isomers can be regarded as 
(Ci-Ca) alkyl. 

15 (Ca-Ca) alkenyl is understood to be a (Ci-Ca) alkyl radical 
as set out above (with the exception of methyl) , that 
displays at least a double bond. 

(C2-C8) alkynyl is understood to be a (Ci-Ce) alkyl radical 
as set out above (with the exception of methyl) , that 
20 displays at least a triple bond. 

(Ca-Cg) cycloalkyl is understood to be cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl 
radicals, etc. These can display radicals containing N or 0 
atoms in the ring, such as e.g. 1-, 2-, 3-, 4-piperidyl, 
25 1-, 2-, 3 -pyrrol idinyl, 2-, 3-tetrahydrof uryl , 2-, 3-, 
4-morpholinyl . 

A (Ce-Cia) aryl radical is understood to be an aromatic 
radical having 6 to 18 C atoms. These include in particular 
compounds ' such as phenyl, naphthyl, anthryl, phenanthryl 
30 and biphenyl radicals. 

A (C7-C19) aralkyl radical is a (Ce-Cia) aryl radical bonded 
to the molecule via a (Ci-Ca) alkyl radical. 



within the meaning of the invention the term enantiomer- 
concentrated is understood to refer to the proportion of an 
enantiomer in the mixture with its optical antipode in a 
range between >50 % and <100 %. 

The chiral structures shown refer to all possible 
diastereomers and enantiomers (R-, S-) as well as to 
mixtures thereof and the racemate. 

The cited references are to be regarded as being included 
in the disclosure of this invention. 
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Examples : 
Example 1 : 

o o 

_ _ (B) . DBU (C) u 

^xx~- jyXr 

CH3CN (S) 

A 

5 4-Hydroxybenzyl alcohol (1 g, 0.0081 mol , A) was suspended 
in acetonitrile (2 ml), to which 2 -me thoxy dimethyl malonate 
(0.0161 mol, 2.61 g, 2.2 ml, B) and DBU (0.0041 mol, 
0.62 g, 0.61 ml, C) were added. The suspension was refluxed 
for 3 hours. The reaction mixture was cooled and the 

10 solvent evaporated. 2 0 ml water were added to the residue 
and the emulsion obtained was extracted with 3 x 20 ml 
ethyl acetate. The collected organic phases were dried over 
MgS04. After removal of the solvent by distillation a 
yellowish oil (1.92 g, 88 %) was obtained, which 

15 crystallised after being left to stand. 

Example 2 : 




2- (4-Hydroxybenzyl) -2-methoxydimethyl malonate (1 g, 
20 0.0037 mol) was added to a solution of NaOH (0.0112 mol, 
0.45 g) in water (4 ml) and the reaction mixture was 
stirred for 3 hours at room ten^erature . 13 ml of 
concentrated HCI were then slowly added to the resulting 
solution and the emulsion was extracted with 3 x 10 ml 
25 ethyl acetate. The water phase was evaporated to dryness. 

The resulting white solid was dissolved in dilute HCI (5 ml 
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water and 1 ml concentrated HCl ) and refluxed for 16 hours. 
After cooling, the solution was extracted with 3 x 10 ml 
methyl isobutyl ketone. The combined organic phases were 
dried over MgS04 . After removal of the solvent by 
5 distillation an orange-coloured oil (0.5 g, 69 %) was 

obtained, which gradually crystallised after being left to 
stand . 

Exainple 3 : 




10 

Potassium tert . -butylate (5.387 g, 0.0480 mol) was 
suspended in 2 -methyl-2 -butanol (30 ml) . Then methoxymethyl 
acetate (0.0480 mol, 5.0OO g. 4.8 ml) and dimethyl oxalate 
(0.0480 mol, 5.668 g) were added. The suspension was 

15 stirred for 1 hour at room temperature under an N2 

atmosphere. 4 -Hydroxybenzyl alcohol (0.0408 mol, 5.065 g) 
was added in one portion and the reaction mixture refluxed 
for 30 minutes (oil bath 120 ^C) . The thick suspension was 
cooled in an ice bath to 5 °C. 100 ml MTBE were added. The 

20 insoluble solid was filtered off and the filter cake washed 
with 30 ml MTBE. The filtrate was concentrated to dry it 
and the residue dried to constant weight in an oil pump 
vacuum. After evaporation and drying, a-methoxy-p- (p- 
hydroxyphenyl ) methyl propionate was obtained as an orange- 

25 coloured oil (8.0 g, 79 %). The methyl ester group was 
hydrolysed under the same conditions as in Example 2 , 
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Claims : 



Process for the production of compounds having the 
general formula (I) 




OH 



(I) 



COOR^ 



wherein 

X is H or a group having an electron-attracting 

effect , 

or are mutually independently H, (Ci-Ce) alkyl , 
10 (Ca-Ca) cycloalkyl, (Ci-Ca) alkyl (Cs-Ca) cycloalkyl, 

(Ca-Cs) cycloalkyl ( (Ci-Cs) alkyl)i.3, {C2-C8) alkenyl, 
(C2-C8) alkynyl, (Ce-Cia) aryl, (C7-C19) aralkyl 
radical, (Ce-Cia) aryl ( (Ci-Cs) alkyDi.j, 
by reacting compounds having the general formula (II) 

15 




wherein 

Y represents a nucleofugal leaving group, 

with compounds having the general formula (III) 



wherein 

R^, R^ and X can assume the meaning stated above, 
under basic conditions. 
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Process according to claim 1, 
characterised in that 

and/or is H or (Ci-Cs) alkyl , 
Y is a radical selected from the group containing OH, 
CI, Br, OTs, OAc, OCOCF3, OMs, 

X is a radical selected from the group containing H, 
CCI3, CN, coor\ COR^, COCOOR^. 

Process according to claim 1 and/or 2, 
characterised in that 

the reaction is performed in solvents selected from 
the group containing (Ci-Cs) alkyl alcohols, NMP, 
DMPU, DMF, DMSO, sulfolane, THF, MTBE, CH3CN. 

Process according to one or more of the preceding 
claims, 

characterised in that 

compounds selected from the group containing (Ci-Cs) 
alkyl alkoxides, EtsN, DBU, DBN, TMG , pentamethyl 
guanidine, diisopropyl ethylamine, phosphazenes are 
used as base. 
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Abstract : 

The present invention describes the production of compounds 
having the general formula (I) 



OH 




5 

starting from compounds having the general formula (II) and 
(III) 



HO 




(11) 



COORj 



(III) 



10 The products are intermediates for the production of 
bioactive substances . 
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For: Process for the Production of a-alkoxy/ 
hydroxy-p-(p-hydroxyphenyl) Propionic 
Acid Derivatives 
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Sir: 



herein. 



2 Most, et al. 
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Amendments to the Specification 

On page 1 of the specification, after the title and before the text that presently begins 
on line 3, please add the following text: 

Cross Reference to Related Applications 

The present application represents U.S. national stage of International 
application PCT/EP2Q04/0Q9621, which had an international filing 
date of Aneust 28, 2004> and which was published in English under 
PCT Article 2U2) on March 24, 2005. The international application 
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Remarks 
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upon for priority. These amendments clearly do not add new matter to the application, and 
their entry is therefore respectfully requested. 

Conclusion 

In light of the amendments made herein, Applicants believe that the present 
application is now in condition for allowance. Early notice to this effect is earnestly 
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If, in the opinion of the Examiner, a phone call may help to expedite the proseculion 
of this application, the Examiner is invited to call Applicants' undersigned attorney at 
(202)419-7013. 



Respectfully submitted, 



FITCH, EVEN, TABIN & FLANNERY 




Michael A. Sanzo 
Reg. No. 36,912 
Attorney for AppHcants 




1 801 K Street, N.W., Suite 40 IL 
Washington, DC 20006-1201 
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Process for the production of a-alkoxy/hydroxy-p- (p- 
hydroxyphenyl) propionic acid derivatives 

The present invention is directed at a process for the 
production of a-alkoxy/hydroxy-p- (p^hydroxyphenyl) 
5 propionic acid derivatives. In particular the invention 
concerns the production of compounds having the general 
formula (I) 




10 Compounds having formula (I), in particular where X == 
are important intermediates for the production of 
biologically active compounds. For example, so-called 
peroxisome prolif erator-activating receptor agonists 
(ragaglitazar) have a corresponding partial structure (J. 

15 Med. Chem. 2003, 46, 1306-17; Organic Process Research & 
Development 2003, 7, 82-88) . 

A number of syntheses have become known for the production 
of the compounds under consideration. For example, 
WO0140159 suggests inter alia a multistage synthesis route 

20 in which the corresponding condensation product is 

generated from the corresponding methoxybenzaldehyde and 
ethoxyacetio acid ester under basic conditions and the 
product thus obtained is eliminated to the conjugated 
system. Hydrogenation is followed by conversion to the 

25 corresponding* acid, a classic resolution of racemates, 
elimination of the methyl protective group and finally 
another esterif ication. The total yield appears to be 
modest. 

S. Ebdru^ et al. propose a Wittig-Horner strategy starting 
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from 4- (benzyloxy)benzaidehyde and ethyl -2- 
(diethylphosphiriyi ) -2-ethoxyacetate . 

In all cases production of the racemic compound requires a 
complex synthesis with many stages and expensive reagents 
5 before resolution into . the enantiomers. As the costs and 
the environmental loading due to the resolution of the 
racemates, which occurs late on in the synthesis, require 
production of at least twice the amount of racemate, a 
simple and environmentally friendly synthesis of the 
10 compounds having formula (I) is. important. 

The object of the present invention was therefore to 
provide another production method for the compounds having 
the general formula (I) . The method, should be able to be 
used on an industrial scale Very successfully from an 
15 economic and ecological perspective, i.e. it should be 
robust, start from as favourable starting materials, as 
possible and. involve few stages. 

This arid other objects not mentioned in any more, detail but 
obviously arising , f rom the prior art are. achieved by . a 5 
20 process with the features of the present claim 1. Preferred 
embodiments of the process according to the invention ar.e 
described in the subordinate claims depending on claim. 1. 

In a. process for the production of compounds having the . 
general formula (I) . 

25 

OH 




wherein 

X = H or a group having an electron-attracting effect, 

or are mutually independently H, (Ci-Cs) alkyl, (Cs-Cb) 
30 cycloalkyl, (Ci-Cq) alkyl (Cs-Cg) cycloalkyl, (Ca-Ce) 
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cycloalkyl ( (Ci-Ce) alkyDi^a, (Cz-Cg) alkenyl, (Cs-Ce) 
alkynyl, (Cg-Cie) aryl, {C7-C19) aralkyl radical, (Ce-Cis) 
aryl ( (Ci-Cb) alkyl)i-3, 

the stated object is achieved quite surprisingly, but no 
5 less successfully for that and especially advantageously 
according to the invention, by reacting compounds having 
the general formula (II) 




10 wherein 

Y represents a nucleofugal leaving group, 

with compounds having the general formula (III) 

(Hi) 

R COOR2 

15 wherein 

Rl, R2 and X can assume the meaning stated above, 
under basic conditions. 

Under the cited reaction conditions, compounds having 
formula (II) react so well with the nucleophile obtainable 

20 from (III) that the desired intermediates, such as e.g. a- 
alkoxy-p- (p-hydroxyphenyl) propionic acid can be obtained 
in up to a 90% yield. It is likely that the yield could be 
increased still further by additional process optimisation. 
According to the invention this process is started from 

25 compounds that are available commercially . 

For access to compounds having formula (III) by synthesis, 
reference is made to the following literature: Monatshefte 
Chemie 1965, 1677-1689; J. Chem- Soc, Perkin Trans. 1: 
Org. Bioorg. Chem. 1976, 23, 2483-4; Synthesis 1975, 4, 
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269-70; J. Chem. Soc, . 1933, 1628; Chem. Ber. 1991, 8, 
1853-1863; JACS 1988, 110, 209-213. 

In selecting groups X and Y, the person skilled in the art 
has a free choice in principle, provided that they are 
compatible with the r-eaction. Hydrogen and electron- 
attracting groups are suitable for X. The introduction of 
electron-attracting groups further increases the acidity of. 
(Ill), which makes it possible to use milder bases. As 
groups X the person skilled, in the art can preferably 
choose examples that afterwards allow a hydrogen radical to 
be introduced at the a-carbon atom as easily as possible. 
This can be done by a siibstitution or reduction reaction or 
elegantly also by a decarboxylation and/or decarbonylation 
reaction. In the latter context the use of corresponding 
1, 3-dicarboxyl or 1 , 3-dicarbonyl derivatives is 
particularly worthy of mention i It is therefore 
particularly preferred if X is a radical selected from the 
group containing CCI3, CN, COORi, CORi, COCOORi. 
The radical Y is a nucleofugal ..leaving, group . This type of 
radical is familiar to the person skilled in the art 
(Organikum, VEB Deutscher Verlag, 1986, 16^^ edition p. 
170 ff ) . Mechanistic analyses suggest that the reaction 
proceeds via p-quinone methide. it is 6'f course also 
conceivable, however, that the reaction proceeds in the 
manner of SNi via substitution of the benzyl cation or in 
the manner of SN2 via a direct substitution of the leaving 
group Y. The mechanistic course of the reaction will be 
governed by the leaving group Y and the reaction conditions 
used. The use of radicals Y selected from the group 
containing OH, CI, Br, OTs, OAc, OCOCF3, OMs is 
conceivable. 

With regard to the radicals R^ and R^ the person skilled in 
the art does not need to observe any restrictive boundary 
conditions. As stated, they should be inert in respect of 
the reaction and be as inexpensive as possible. In this 
context H or (Ci-Cs) alkyl are therefore preferred for both 
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radicals. Emphasis should be given to the use of the methyl 
or ethyl radical for and/or R^. 

The person skilled in the art also has a free choice of the 
solvent to be used. It should be as inexpensive as 
possible, again be inert under the reaction conditions and 
furthermore should allow the reaction to proceed in the 
best possible way. Organic solvents having a aprotic 
dipolar character are preferred, such as e.g. NIXIP, DMPU, 
DMF, DMSO, sulfolane. However, (Ci-Cs) alkyl alcohols can 
also be used for the reaction, such as e.g. tert.-amyl 
alcohol, ethanol, propanol, tert .-butanol, isopropanol, n- 
or sec-butanol. The use of polar aprotic solvents such as 
THF, MTBE, DME or CH3CN or any mixtures of the cited 
solvents also seems conceivable. 

The use of the base is' governed by the nature of the 
deprotonating substrate (III) to be used. For example, for 
compounds (III) where X = H stronger bases such as LDA, 
NaH, KH, LiHMDS, KHMDS or NaHMDS. must be used. As the 
electron-attracting effect of the radical X increases, the 
strength of the base to be used can be reduced more and 
more, so that (Ci-Cs) alkyl alkoxides (preferably dissolved 
or suspended in (Ci-Cb) alkyl alcohols) such as NaOMe, 
NaOEt, KOtBu etc., or stronger N bases such as EtaN, DBU, 
DBN, TMG, pentamethyl guanidine, diisopropyl ethylamine, 
phosphazenes (R.Schwe singer, H.Schlemper, Angew.Chem. 99, 
1212 (1987); R. Schwesinger, Nachr. Chem. Tech. Lab. 38, 
1214 (1990); H.Schlemper, University of Freiburg 
dissertation, 1990; R. Schwesinger, Chimia 39, 269 (1985); 
T.Pietzonka, D.Seebach, Chem. Ber. 124, 1837 (1990); H.- 
J.Gais, J.Vollhardt, -Kruger, Angew.Chem. 100, 1108 (1988); 
M- Fletschinger, B.Zipperer, H.Fritz, H.Prinzbach, 
Tetrahedron Lett, 28, 2517 (1987)) can be used for more CH- 
acid compounds (III) . 

The reaction is preferably performed by introducing the 
base into the respective solvent and adding the 
compound (III) . The substrate (II) is then added to the 
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mixture and reacted at temperatures of -30^*0 to 120**C, 
preferably -20'*C to 100 °C, most particularly preferably 
-20 °C to 80 °C. The chosen sequence of addition can also be 
the other way round, however. The product is isolated by a 
5 method known to the person skilled in the art, e.g. after 
separating the salts by evaporating the filtrate in vacuo 
(-> ester) or after saponification, acidification 
preferably by crystallisation of the corresponding acid. 

Further processing can then, take place by methods familiar 
10 to the person skilled in the art (see p. 1, line 13) . 

Methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
sec-butyl, tert. -butyl, pentiyl, hexyl, heptyl or octyl 
together with all bonding isomers can be regarded as 
(Ci-Cb) alkyl. 

15 (C2-C8) alkehyl is understood to be a (Ci-Ca) alkyl radical 
as set out above (with the exception of methyl), that 
displays at least a double bond. 

. (C2-C8) alkynyl is understood to be a (Ci-Cb) alkyl radical 
as set out. above (with the exception of methyl), that. 
20 displays, at least a triple bond. 

(Cs-GbI cycloalkyl is understood to be cyclopropyl, 
cyclobutyl/ cyclopentyl, cyclohexyl or cycloheptyl 
radicals, etc. These can display radicals containing N or O 
atoms in the ring, such as e.g. 1-, 2-^:;. 3-, 4-piperidyl, 
25 1-, 2-, 3-pyrrolidinyl, 2-; 3-tetrahydrofuryl, 2-, 3-, 
4-morpholinyl - 

A (Ce-Cia) aryl radical is understood to be an aromatic 
radical having. 6 to 18 C atoms. These include in particular 
compounds such as phenyl, naphthyl, anthryl, phenanthryl 
3d and biphenyl radicals. 

A (C7-C19) aralkyl radical is a (Ce-Cie) aryl radical bonded 
to the molecule via a (Ci-Ce) alkyl radical. 
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Within the meaning of the invention the term enantiomer- 
concentrated is understood to refer to the proportion of 
enantiomer in the mixture with its optical antipode in a 
range between > 50 % and <100 %. 

The chiral structures shown refer to all possible 
diastereoiners and enantiomers (R-, S-) as well as to 
mixtures thereof and the racemate. 

The cited references are to be regarded as being included 
in the disclosure of this invention. 
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Examples : 
Example 1 ; 




A 

4-Hydroxybenzyl alcohol (1 g, 0.0081 mol. A) was suspended 
in acetonitrile (2 ml) , to which 2 -me thoxy dimethyl malonate 
(0.0161 mol, 2.61 g, 2.2 ml, B) and DBU (0.0041 mol, 
0.62 g, 0.61 ml, C) were added. The suspension was refluxed 
for 3 hours. The reaction mixture was cooled and the 
solvent evaporated. 20 ml water were added to the residue 
and the emulsion obtained was extracted with 3 x 20 ml 
ethyl acetate. The collected organic phases were dried over 
MgS04. After removal of the solvent by distillation a 
yellowish oil (1.92 g, 88 %) was obtained, which 
crystallised after being left to stand. 

Example 2: 

2- (4-Hydroxybenzyl) -2-methoxydimethyl malonate (1 
0,0037 mol) was added to a solution of NaOH (0.0112 mol, 
0.4 5 g) in water (4 ml) and the reaction mixture was. 
stirred for 3 hours at room temperature. 13. ml of 
concentrated HCI were then slowly added to the resulting 
solution and the emulsion was extracted with 3 x 10 ml 
ethyl acetate. The water phase was evaporated to dryness. 
The resulting white solid was dissolved in dilute HCI (5 ml 
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water and 1 ml concentrated HCl) and refluxed for 16 hours. 
After cooling, the solution was extracted with 3 x 10 ml 



dried over MgS04. After removal of the solvent by 
distillation an orange-coloured oil (0.5 g, 69 %) was 
obtained, which gradually crystallised after being left to 
stand. 

Example 3: 



Potassium tert . -butylate (5.387 g, 0.0480 mol) was 
suspended in 2-methyl-2-butanol (30 ml) . Then methoxymethyl 
acetate (0.0480 mol, 5.000 g, 4.8 ml) and dimethyl oxalate 
(0.0480 mol, 5,668 g) were added. The suspension was 
stirred for 1 hour at room temperature under an N2 
atmosphere. 4-Hydroxybenzyl alcohol (0.0408 mol, 5.065 g) 
was added in one portion and the reaction mixture refluxed 
for 30 minutes (oil bath 120 °C) . The thick suspension was 
cooled in an ice bath to 5 ""C. 100 ml MTBE were added. The 
insoluble solid was filtered off and the filter cake washed 
with 30 ml MTBE. The filtrate was concentrated to dry it 
and the residue dried to constant weight in an oil pump 
vacuum. After evaporation and drying, a-methoxy-p- (p- 
hydroxyphenyl ) methyl propionate was obtained as an orange- 
coloured oil (8.0 g, 79 %) . The methyl ester group was 
hydrolysed under the same conditions as in Example 2. 



methyl isobutyl ketone. The combined organic phases were 
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Claims: 

1. Process for the production of compounds having the 
general formula (I) 




wherein 

X is H or a group having an electron-attracting 
effect,. 

or are' mutually independently H, (Ci-Ce) alkyl, 
(Cs-Ce) cycloalkyl, (Ci-Ce) alkyl (Ca-Ce) cycloalkyl, 
(C3-Ce) cycloalkyl ( (Ci-Ce) alkyl) 1-3, (Cz-Cb) alkenyl, 
(Ca-Cs) alkynyl, (Qe-Cis) aryl, (C7-.C19) .aralkyl 
radical, . (Ce-Cis) aryl ( (Ci-Cs): alkyl;) 1^3, . 
by -reacting compounds having the general, formula (II) 



20 




Y 

^ (II) 
wherein 

Y represents a nucleofugal leaving group, 

with compounds having the general formula (III) 



R COOR2 

wherein 

R^, R^ and X can assume the meaning stated above, 
under basic conditions. 
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2. Process according to claim 1;, 
characterised in that 

and/or is H or (Ci-Ce) alkyl, 
Y is a radical selected from the group containing OH, 
CI, Br, OTs, OAc, OCOCF3, OMs, 

X is a radical selected from the group containing H, 

CCI3., CN, coorS corS cocoor\ 

3. Process according to claim 1 and/or 2, 
characterised in that 

the reaction is performed in solvents selected from 
the group containing (Ci-Cs) alkyl alcohols, NMP, 
DMPU, DMF, DMSO, sulfolane, THF, MTBE, CH3CN. 

4. Process according to one or more of the preceding 

claims, 

characterised in that 

compounds selected from the group containing (Ci-Ce) 
alkyl alkoxides, EtsN, DBU, DBN, TMG, pentamethyl 
guanidine, diisopropyl ethylamine, phosphazenes are 
used as base. 
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nvolve an fnventfve step when the document is taken alone 

*Y" document of particular relevance; the claimed Invention 

cannot be considered to involve an inventive step when the 
document Is combined wHh one or more other such docu- 
ments, such combination being obvious to a pereon skilled 
In itieart. 
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Box No. 
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□ 


Box No. 


It 


□ 


Box No. 


III 


□ 


Box No. 


IV 




Box No. 


V 


□ 


Box No. 


VI 


□ 


Box No. 


Vll 


(SI 


Box No, 


VIM 



1 . This opinion contains indications relating to the following items: 

Basis of the opinion 
Priorrty 

No n -establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Rule 436;s.1 (a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will usually be considered to be a 
written opinion of the International Preliminary Examining Authority ("IPEA"). However, this does not apply where 
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the 
International Bureau under Rule 66.1£?/s(b) that written opinions of this International Searching Authority 
will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the )PEA, the applicant Is invited to 
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of three 
months from the date of mailing of Form POT^S^I220 or before the expiration of 22 months from the priority date 

whichever expires later. 

For further options, see Form PCT/1SA/220. 

3. For further details, see notes to Form PCTy|SA>220. 
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Fax: +49 89 2399-4465 
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Box No. I Basis of the opinion 

1. With regard to the language, this opinion has been established on the basis of the international application In 
the language in which it was filed, unless otherwise indicated under this item. 

□ This opinion has been established on the basis of a translation from the original language into the following 
language , which is the language of a translation furnished for the purposes of international search 
(under Rules 12.3 and 23.1(b)). 

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and 
necessary to the claimed invention, this opinion has been established on the basis of: 

a. type of material: 

□ a sequence listing 

□ table(s) related to the sequence listing 

b. format of material: 

□ in written format 

□ in computer readable form 

c. time of filing/furnishing: 

□ contained in the international application as filed. 

□ filed together with the international application in computer readable form. 

□ fumished subsequently to this Authority for the purposes of search. 

3. □ In addition, in the case that more than one version or copy of a sequence listing andybr table relating thereto 

has been filed or furnished, the required statements that the information in the subsequent or additional 
copies is identical to that in the application as filed or does not go beyond the application as filed as 
appropriate, were furnished. 

4. Additional comments: 



Form PCTyiSA/237( January 2004) 



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 



International application No. 
PCT/EP2004/009621 



Box No. V Reasoned statement under Rule 43d/s.1(a)(i) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-4 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


1-4 


Industrial applicability (lA) 


Yes: 


Claims 


1-4 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



Box No. VIII Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 



see separate sheet . 
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D1 : JOURNAL OF MEDICINAL CHEMISTRY, vol. 39, 1 996. pages 4783 - 4803 
D2: JOURNAL OF MEDICINAL CHEMISTRY, vol. 41, 1 998. pages 3041-3047 
03: US-A-4 081 475 
04: US-A-3 721 704 

SECTION V: 

Novelty - The subject-matter of claim 1 meets the requirements of Article 33(2) PCT since 
the cited prior art does not describe specif ically the production of a-alkoxy / hydroxy - 3-(p- 
hydroxyphenyl)- propionic acid derivatives of general formula (I) by the alkylation reaction 
of a-alkoxy / a-phenoxy or simply hydroxy- substituted acetic esters with p-hydroxybenzyl 
derivatives. 

Inventive step - The set of claims on file meets an objection of lack of inventive step under 
Article 33(3) PCT as a surprising/ unexpected effect for the subject-matter claimed is not 
evident. 

There are indeed clear indications in the prior art connecting the preparation of the 
compounds similar to the present compounds of general formula (I) by the alkylation 
reaction of a reactive substituted benzyl derivative (see D1 : page 4784, Scheme 1 / 
Scheme 3: "benzyl halides"; see D2: page 3042: Scheme 1 and Table 1, PhCH2-X, 
whereby X is halide, e.g., Br; see D3: column 2, lines 55-70, 4-hydroxybenzyl bromide / 
chloride; see D4: column 4, lines 30-40, substituted 4-hydroxybenzyl chloride) with a 
compound of general formula Ri-O-CHX-COORj (see D1 : page 4784. Scheme 1 / 
Scheme 3; page 4787, Table 1 ; see also pages 4794 and 4795 "General Method A" and 
page 4796 "General Method 0"; see D2: page 3042: Scheme 1, first equation and Table 
1 for the definitions, in particular see the definitions for compound 1 9; see D3: column 2, 
lines 20-35 and 40-54; column 2, lines 60-69; Examples; see D4: column 4, lines 15-68; 
column 5, lines 15-29; Examples 1-4). Differences between the present application and 
the documents described in the art relate to details in the structure of the reagents. These 
details, e.g. the presence / absence of an hydroxy group on the phenyl ring of the benzyl 
halide reagent, the substitution of the acetic ester, however, do the influence at all the 
chemistry involved in the alkylation of, for example, a malonate type compound at the C2 
position with an alkyi halide in the presence of a base. 

SECTION VIII: 
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A problem of lack of clarity within the meaning of Article 6 PCT is present with regard to 
the present application, in particular with regard to the following expressions used in claim 
1 : "X is a group having an electron-attracting effect", "Y represents a nucleofugal leaving 
group" and "R\ and X can assume the meaning stated above". These expressions are 
vague and unclear and leave the reader in doubt as to the meaning of the technical 
features to which they refer, thereby rendering the definition of the subject-rDatter of said 
claim unclear. 

The final compound obtained in Example 3 appears incorrect in view of the presence of 
the reagent (C). 
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any concurrent or future reply submitted by Applicants to the United States Patent and Trademark 
Office for the above-identified patent application requiring a petition for an extension of time 
under § 1.136(a) for its timely submission be treated as incorporating therein a petition for an 
extension of time for the appropriate length of time. 

If Applicants do not timely pay for any extension fee(s) pursuant to 37 C.F.R. §1.1 36(a) 
which may become due for this application under 37 C.F.R. §1.17 by check, the Director is 
hereby authorized to charge such fee(s), and any additional fees which may be required in this 
application under 37 C.F.R, §§1.16-1.17 during its entire pendency, or credit any overpayment, 
to Deposit Account No. 06-1 135 under Order No. 7601/88086. 
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IMPORTANT NOTIFICATION 



International filing date (day/month/year) 
.28 August 2004 (28.08.2004) 



Priority date (day/month/year) 

18 September 2003 (18.09.2003) 



Applicant 

DEGUSSA AG et al 



By means of this Form, which replaces any previously issued notification concerning submission or transmittal of priority 
documents, the applicant is hereby notified of the date of receipt by the International Bureau of the priority document(s) 
relating to all earlier apprication(s) whose priority is claimed. Unless otherwise indicated by the letters "NR", in the 
right-hand column or by an asterisk appearing next to a date of receipt, the prtortty document concerned was submitted or 
transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). | 

(If applicable) The letters "NR" appearing in the right-hand column denote a priority document which , on the date of nriailing 
of this Form , had not yet been received by the Intennational Bureau under Rule 17.1 (a) or (b). Where, under Rule 1 7.1 (a) , the 

priority document must be submitted by the applicant to the receiving Office or the International Bureau, but the applicant 
fails to submit the priority document within the applicable time limit under that Rule, the attention of the applicant is directed 
to Rule 17.1(c} which provides that no designated Office may disregard the priority claim concerned before giving the 
applicant an opportunity, upon entry into the national phase, to furnish the priority document within a time limit which is 
reasonable under the circumstances. 

(If applicable) An asterisk(*) appearing next to a date of receipt, in the right-hand column, denotes a priority document 
submitted or transmitted to the International Bureau but not in compiianoe with Rule 17.1(a) or (b) (the priority document 
was received after the time limit prescribed in Rule 17.1(a) or the request to prepare and transmit the priority document was 
submitted to the receiving Office after the applicable time limit under Rule 1 7.1 (b)). Even though the priority document was 
not furnished in compliance with Rule 1 7.1 (a) or (b), the International Bureau will nevertheless transmit a copy of the 
document to the designated Offices, for their consideration. In case such a copy is not accepted by the designated Office 
as priority document. Rule 17.1(c} provides that no designated Office may disregard the priority claim concerned before 
giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document within a time limit 
which is reasonable under the circumstances. 
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12 Octo 2004 (12.10.2004) 





Authorized officer 
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34, chemin des Colombettes 


Mathieu BLANC (Fax 338 89 75) 


1211 Geneva 20, Switzerland 


Facsimile No. (41-22)338.89.75 


Telephone No. (41-22)338 9986 
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(PCT Rule 47. 1(c)) 




Iniemaiional application No. 
PCT/EP2004/009621 



Inienialional filing dale {dav/montJi/veur) 
28 August 2004 (28.08.2004) 



Priority date {day^rnonlh/yedr) 

18 September 2003 (18.09.2003) 



Applicaiii 



DEGUSSA AG et al 



1. ATTENTION: For any designated Office(s), for which the lime limil under Article 22(1), as in force from 1 April 2002 (30 months from 
the priority date), docs apply, please see Form PCT/lB/308(Secojid and Supplementary Nouce) (to be issued promptly after the expiration 
of 28 months from the priority dale). 

2. Notice is hereby given that the following designated Office(s), for which the lime limit under Article 22(1), as in force from 1 April 20Q2, 
does nol apply, has/have requested that ihe communication of the international application, as provided for in Article 20, be effected under 
Rule 93Wj.1. The International Bureau has effected that communication on the date indicated below: 

24 March 2{X)5 (24.03.2005) 



In accordance with Rule 47. 1(c-fctj)(i), those Offices will accept the present notice as conclusive evidence that the communication of the 
inienialional application has duly laken place on ihe dale of mailing indicated above and no copy of the international application is required 
to be furnished by the applicant to the designated OfficeCs). 

3. The following designated Offices, for which the time Ijmil under Article 22(1). as in force from i April 2002, does nol apply, have nol 
requested, as at the lime of mailing of the present notice, thai Ihe communication of the international application be effected under Rule 
93bis.i : 

LU. SE, TZ. UG. ZM 

In accordance with Rule 47. i(c-fcw)(ii), those Offices accept the present notice as conclusive evidence that the Cojilracting State for which 
that Office acts as a designated Office does not require the furnishing, under Article 22, by the applicant of a copy of 'the international 
application. 

4, TIME LIMITS for entry into the national phase 

For the designated OCfice(s) listed above, ajid unless a demand for ijiieniaiional preliminary exanunaiion has been filed before the 
expiration of 19 months from the priority date (see Article 39(1)). the applicable lime Umii for entering the national phase will, subject to 
what is said in the following paragraph, be 20 MONTHS from ihe priority dale. 

In practice, time ILmits other than tlie 20-n)onth time limit will coniinue to apply, for various periods of time, in respect of certain of the 
designated Offices listed above. For regular updates on the applicable time limits (20 or 21 months, or other time limit). Office by 
Office, refer to the PCT Gazette, the PCT Newsletter and the PCT Applicant's Guide, Volume II, National Chapters, all available from 
WIPO*s Internet sile, at hilp://www.wipo-inl/pci/en/index.himl. 

It is the applicant's sole responsibility to monitor all these time limits. 



CH 



The Imemational Bureau of WlPO 
34, chenijn des Colombeiies 
121 1 Geneva 20, Switzcrlajid 



Authorized officer 



Ellen Moyse 



Facsimile No.+41 22 740 14 35 



Facsimile No.4-41 22 338 89 75 



Form PCT/lB/308(First Notice) (.lanuarv 2004) 



NOTinCATION RELATING TO 
DECLARATION MADE UNDER PCT RULE 4. 17 

(PCT Rules 26rer.2(b), 47 A(a-ter) and 48.2(a)(x) 
and Administrative Instructions, Section 419) 



PATENT COOPERATION TREATY 

From the INTERNATIONAL BUREAU 



Date of mailing {day/month/year) 

22 November 2004 (22. 1 L2004) 



To: 



DEGUSSA AG 

Intellectual Property Management 

Patente und Marken 

Standort Hanau 

Postfach 13 45 

63403 Hanau 

ALLEMAGNE 



Applicant's or agent's file reference 

030285 OC 



IMPORTANT NOTIFICATION 



International application No. 

PCT/EP2004/009621 



International filing date {day/month/year) 
28 August 2004 (28.08.2004) 



Applicant 



DEGUSSA AG 



] . The applicant is hereby notified of the following regarding the declaration indicated below in respect of 

{name(s) indicated in the declaration) * 

(0 D declaration as to the identity of the inventor (Rules 4. 1 7(i) and 5 1 bis. 1 (a)(i) and Section 211) 

(ii) n declaration as to the applicant's entitlement, as at the international filing date, to apply for or be granted a patent 

(Rules4.17(ii) and 5\bis.\{a){n) and Section 212) 
("0 mi declaration as to the applicant's entitlement, as at the international filing date, to claim priority of the earlier 

application (Rules 4.17(iii) and 51i^w.l(a)(iii) and Section 21 3) 
(iv) 1^ declaration of inventorship (for the purposes of the designation of the United States of America) (Rules 4.17(iv) 

and 516is.l(a)(iv) and Section 214) 
rn declaration as to non-prejudicial disclosures or exceptions to lack of novelty (Rules 4,17(v) and 516w.I(aXv) and 

Section 213) 

2. 1^ Addition or correction of the declaration within the time limit under Rule 26terA, 

The added or corrected declaration was received on (date), 25 October 2004, (25.10.2004) , which was received 

within the time limit under Rule 26ter.\. 

Any declaration referred to under items l(i) to (iv) whether or not the declaration complies with Rule 4.17, will be 
communicated to the designated Offices concerned pursuant to Rule 47. 1 (a-re/-) and any declaration referred to under item 
l(v) will be published as part of the pamphlet pursuant to Rule 48.2(a)(x). 

3 Q Failure to add or correct the declaration within the time limit under Rule 26rer.l. 

The declaration, was received on (date) , . , t 

which was after the expiration of the time limit under Rule 26terA \ therefore, any such declaration referred to under items 
l(i) to (iv) will not be communicated to the designated Offices concerned, any such declaration referred to under item l(v) 
will not be published as part of the pamphlet, and any signed declaration referred to under item I(iv) is attached. Such 
declaration should be submitted by the applicant directly to the designated Offices concerned. 

4. The applicant's attention is drawn to Rule 5\bis.2 which provides that the designated Office shall not, unless it may reasonably 
doubt the veracity of the declaration concerned, require any document or evidence relating to the subject maner of any 
declaration complying with Rule 4.17<i) to (iv) which is contained in the request or submitted to the International Bureau or 
directly to the designated Office. Note, however, that Rule 5\bis.2 may not apply in respect of certain States. For further 
information, see Notes to the request form, Box No. VIIl. 

5. A copy of this notification is being sent to the receiving Office and the International Searching Authority. 
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1211 Geneva 20, Switzerland 
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